Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 06-071882 
(43)Date of publication of application : 15.03.1994 



(51)Int.CI. 



B41J 2/045 
B41J 2/055 
B41J 2/16 



(21 Application number : 05-109654 
(22)Date of filing : 1 1 .05.1 993 



(71 Applicant : SEIKO EPSON CORP 

(72)Inventor : ATOBE MITSUAKI 

KAMISUKE SHINICHI 
YOTSUYA SHINICHI 
KOEDA SHUJI 



(30)Priority 

Priority number : 04145764 
04153808 
04181233 
04181240 



Priority date 



05.06.1992 
12.06.1992 
08.07.1992 
08.07.1992 



Priority country : JP 
JP 
JP 
JP 



(54) INK JET HEAD AND PRODUCTION THEREOF 

(57)Abstract 

PURPOSE: To execute a printing wherein a driving by a 
low voltage with a small size and a high density is 
possible and further a stable and high quality printing is 
possible. 

CONSTITUTION: There are arranged a nozzle opening 4 
discharging an ink liquid drop, a discharging room 5 in 
communication with the respective nozzle openings, a 
vibration plate 6 at a bottom wall of the discharging 
room, and an electrode 21 arranged in a opposing 
position against the vibration plate and driving the 
vibration plate by an electrostatic force and a gap length 
is caused to become 0.05-2.0pm between the vibration 
plate and the electrode by forming a recess 1 5 for the 
vibration room or a recess 25 for mounting the electrode 
or a Si02 membrane and so on, on either face of, or 
both faces of a positive pole connecting face of a first 
substrate 1 forming the vibration plate and a second 
substrate 2 forming the electrode. 
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(2) 



«3&«itE«»«*»m«*^* «*»***aa*&ft 

fflEa»«iWE«a£a>#l$RM*0. 0 5//mJa 
±. 2. 0|irh&T£LfcC£*1#«£T*<f >*Vx 
•V h^ % ^ Ko 

[»*« 4 ] ate* i o^«xt/mrEm 2 

LTmE**RllBIWa)«»*«*«l*LfcC. 

[R*a 5 ] BtrEs i o 2 u =1 >a>MMbH-e 
^ Ko 

[ffiftUSs] ItrEs r o 2 K*^ U >^&£ 

fclif&K<t&4i Klicv d ft*fcl«ra*> 'J =■ 

cfc y $ *lt & - <t £ tttt £ -r *»* 

[|»*^7] ' ttEM^pS*fcttna!3F«!«l=J:y 
» J* S *lT I* * C fc "T * »** 4 B»<D*f > * 

i/x v V^v Ko 

URtta8] tttE«a3WE«»«fcOIBI=ffil«*ff 
lz/<5r->»jjrr*xa£* 

aa*^-r^S2(Dv | j=i>^3E<7)s^®f^maa) 

xea>3** 4>ft< kt-o©llt*"L, 
S6l=f&E»i &l/m20ixij =i>*«H±*«rES i 
0 2 IS^LTS i SSS^t^lgi:^b4^^>^ 

o] ttEfti (D5/'j3^*fil=7;u* 
*ttx^^>^s«-rc:tirj:ywrEaB«[*®«-r* 
xa****cfc**a£r*a#a9Eaa>-r 



^1^6-7 1 8 8 2 



£fx 5 C £ J: y p n a^MM* 6 tt*«TE« 

a*»fit-r«xa**-r* 9 E 

[»«3h 2] |TfESD!)«(c1JE^lRlF^Pi^^8l*jS 

[a*ai 3i itrE«2<D«a*<pa*fci*nS^« 
m*a-i 4 ] lirESi i osfi&vttrES 2 <&st£<7> 

t£-&6&a>d>ft < £ *.0>Blz*6* c»a* Lfc*.* 

ao>«»*a*«*Lfcci:ft#«'fc-r*»*ai ea 
[«*ai 5] ■mE*^aa»#^x*a36<^/<^* 

U y^j££ftTl^*::£*4$«£^*ii3RJl 
1 4EW'f»9x7 Ko 
[R**i 6] mBlH'VnB?mil»6ttiC 
*««t till** 1 BW^ 9i v Ko 

[a*ai 7] ffirEfi»«3b<saaa>pS^««i«A^ 
6tt*^tt»atr*a*ai Ea«>-f >*s*x* h 

Ko 

[a*a 1 s i he* 2 <&mffi£^frffie]JBEiajf 
mm&o> p a^aaa* 6 ft* - £ *>m*m 

1 2|28^>^^x^ h^*> Ko 

[a*a 1 9 1 »Ea 1 om&tfim&t&jft. tn 
o) floi^y a>s«-efc*ctsi*«fr*R*«4E 

[S*3S 2 0 ] B*Em 1 <&£1£*< pSHa 

n S7a#in£x tr* ^-ww*****^ y 3 

^K 0 

^> y - 1 \z j: y itrEana * J^«-r * x^ ^ £ 
*-r*cfc*«ai:-r*a*a9iaaa)<>^i?x^ k 

im*m2 2] iWtMLfeKl <D»«t. «TE 

* ct 9 iwpg-r 4ig$^t4 c t *-< 

icLfcCt 4: -T *H#2i 2 2 E®<7)>r >^vx^ 

. aa«sa»-r*«a*^*ufcSi2<DS«i:*Riaft 




ttrE«a<&** i=»«**i4#a«a*«FE« 2 oss 

naicdtti^ wE*a«a*ira«a*&«yBVx 
s<t £ *rr -5 c £ vx 9 v^v k<& 

EttaeKJft Lfeft 2 0^«<t £Baj£^-T itltttltG 

sbk <t itrism^rplcD^r * * ^SMWSdffl c *>;is&£ 
* y »jt stir 1** c: t tM^t&ma 1 E®<o-< 

-e&& c £ -r 1 E«a>* vx^ h 
[0001] 

[0 0 0 2] 

Htt*0>flMB] hffifiSSI*. IH^0)i 

a> g < se«tt»a«*«ffl-c# * - £ ft 4f 

§><<Dm&Zm?Z><, C<D*T?*E»0>&Jf«CWlca>* 

K*5K*<* E»w^K«:-r>^?a[aa>lHlJ|R*j&»i: Lft 

[00O3] >^ • • K*3tfl>-< 

i>x-/ h^y Kl=l»* ^ v ¥2-5 1 7 3 4«*Mtl=3< 

BS6 1 -599 1 1 ^'AWzif.Z 5 
[00.04] LJ&*Lfc*<&. fl?T^<7>«£*CD^>^^x^ 

[0005] «r#a>sfl*^-*ffli^«*3*i3fet^r(*, 
SffllcAnx L*40>&B&i=l»rr « c <h (iattTEtatT* 



^^^§8^6-7 1 8 8 2 



[0006] fc#aw>**inHrt-***i::a3i* 

TI4. EKi^S3b<*K(D«tSto»{*lw<fcy^*tt«>fc 

K(D*WSi^l^Mltf*ofc, 

[0 0 0 7] C;h,£<&SM£<S$fe-*-&*><0£ Lt, *Hi 

*y KESSMI-oivctiJlBLTl^** (4*H*F3-2 
345374).. C<D*s£l*/h£!KffiS- KBJ^aSJt 

[0 0 0 8] 

[0 0 0 9] *<0-ol4. -<>^ti:ai^*«t«-r^SilJ 
[0 0 10] ZOlIt ±E0>4rV^^(D^a«ftf=ai. 

«Bca>^ftadE(=ii-r«naTft«. ansa, 

li«Bffi<DJS * CD 3 mz&M U *fcJ6»«B«-CI*fi;- 

^*i*-f >^8tawtti=aae>-c:«*tt«»**iL*. 

[ooi i] Hog I*. ±E(D<fc5ti:ffii6Tl;ggO^ 

i*Ba«*i6*JBi**. Ba««i***&B#^x*« 
* Baai=. > xyu^a»««feRi+*:*> u =■ 

M«l-8«Lt, *Iflc3 0 0&"C5 0 0V(DmEE£EP 
JDLS^-T*. 3 0 O^O^JgT-li. 7K^XK#9XI= 

$**i*N a-f*>A<«flti=«kyBa«i-»»-r*a> 
3i**«**.l*»-#-4. sa&anann 

3^«IB»l=SMi* MtffflLfe^ fi»«lz«SLS 

iss^isfcyrftprifttt^fcft. M**e»ti* 

G+*a>v* aBttab*Ba»*B»©«JWc*yK»Lfc 

av«&La^a>aaiC0!)a*aBStfnr«. *a>$s 

0>tt«BIA<»«3l*l3j:ySBfi*fil(c5l-3ai&*i«a 



(4) 
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[001 2] Ltztf-^T. *§£womto\*s lan^x* 

x h v K& * (DSift^^ £fflfft-r & c £: iz fe & c 

vxy h^y KSSttt^Cil^^o 
[O 0 1 3] 

[ge£«?£fe^£fctf)(D^fS:] *S£EB0M>*S>x-/ h 

izaatSLCS^fcBiw^afcsa** tirent^R^ 
mEaita ^fimm* i= £ y $ * & *o*& u « -f 

^yiy Klzfcl\T. 1tTEgI!l«£mES8I£ 

0>*tlR]MW*O. 0'5/lmUJb. 2. 0//mJaTiLf: 

fflEatt&$JBJi»-«&i OS«lc^^LfcSl&M 

mowutL. *fci**rE«a*»«-r*»2a>»ai= 
« a toe* 2 icmfss ** »j =i >*«-c fc 

»«LfcS i 0 2 «!::«* yTOE»iaiHM<D«*#«*a- 
fiEt-5o TOES i o 2 Ktti/U ^IsOmmUBkk U * 

fc. isio 2 Kf*. y >^atxi*«*xi*» 

&<t&4> L < lie v D4*feii*«i/ »J 3 >fls**o>« 

■ait p a*fc i* n &7tittv= <fe y 

[0 0 16] *fc* *^B^(Dte^®fi|^J:^>i:. TOES 

[ooi 7] **^cD-f>^i>x^ Kaasxtt 
o 2 H*W3goj»4f3/<*— >»fiE-r*xeo>3%. '> 

fc< &t,-oaxa£*U £ 6I:«B«1 WI2(D 
•>»J =a>S«l^±£TOES i o 2 «S*Lts i B&a 

*-r*xa±*&**-*«tta*-r*. 



[OOI 8] *ftR0)KS»&Ott0)B«tcJ:« 
TOESl CD5/U a^atfilcTJUayR^ttx^^ 

«rca a rc^icjEytteaa«*iurr«xaft4rr 

f Lttfc, WE*2«)S/ya>*ai=K— ^»x 

£*7? - £ ict y P s*fci* n a?Nft^&d«me« 
[ooi 9] **9ia>-f >*yx? h^-> k<d 

«trE«B«^ltrE»lR)WWa)ffi«* 

afc-r*5(=-(*»***tfc»2©«a**-r*. £ 
tt»2a>«ai*ps*fci*nffl^tt*ic^y»** 

[oo 2 o] #*38a>*f >*S/x^ h^-y KcDSdcona 
lc£&<h. MGRi <&K«;&tfTOESl2<&a«<DS^» 

*fwwt*¥^?x^- LT«rE«tnnM'oft 

[00 2 1] **W0X:/$2>x^ h^-y K0>*6C3ffli 

tzft&Lt-r&o ^fci*. mEaBaft<xaao p s?f 
ttn«^6**^t*i»«i:"r*. TOE*2o>m 
a«*traafflEaa«vaaa>pB7ttm»&iM* 

[oo 2 2] *^0ja>-o^^x^ Ka>*e>rc«h 
<Dmmz&&k. ffrEai cDK«3^aAB«tt'(i i 

o) ovya^WeMciiWit*. TO 
ESS 1 OSfil* pli/'J q V^ffiU: n £7«ftA£x e 

[oo 2 3] **w©aa*fta>s«<DB«izj:«t. p 

i$/'J □ nfi^UlI tMf « Hi. 

U a >Sfil:l^^¥^ttx ^ ? >y *flnr Z fc 1= 

[0024] t-fc. ^n^as^ottonaicj:^ 

■r*«a*»aLfc*2a>»«t*»aad-r*»aiw 
fc^r. na««B*iz % itrESt&«<tBiiEmsi:(Dme 
mzm-rz* 5 icus-r ^>x^* « c t tftitt 
-s>o itrEmsa)m^*sib«t^m^ic-r^o 

[0 0 2 5] ^0^COSSat^O*t>l^<Dg|^l3cfcS 

r*«a*»«Lfc»2a>ai«t*aa*4^**flsi= 

^3l^r. |ifEB@(D«-^lC}$^*tLS^iimffi*|tFEm 

2(DSffi-tiz^-r*xst. Rifiis^^ic. itrEan 
a t mrE^iimn t <Dni&m&&'fz> £5\~mm-tz>j: 
mt. mmm-sm^ itrE*amasitrEaffi3&>t>«iy 

[OO 2 6] **0^(Z)-<>^^x^ h^v K(DS"J<7)^fil 

t»*Lfc»2 0)»ai:*a«»^'<"*w*»Ea»a 




(5) 



[0 0 2 7] *^P^CO-r>^ 5?x? h^? K<D*6lzJJ0 
0)««lcJ:*fc*-«E»"fiinill»a>«l»*«*. TOE«« 

tO O 2 8] 

>^*a*-/x;uB.j:yetHj*-e-* j tia>i»fc*^ an 

«i«aiO)**lRlllBBI*WEa)«fc5l=aS-r*=:fcl=J: 

y. i;x*> K©E»tf««BE-CRrtfii=«t 
y. -f ^(Dttffljsa&tfsttBM^SffiL. aa& 

:Zt\ ^f-V^^S^O. O 5 v™&i±t Ltzm&\t. 

s^-r^#sffi^ffi^iB^^js**tfcs i o 2 

[o o 3 o] !f#IZS i o 2 K*fcli*^3£»S#^xS 

[0031] «»tti-*2o>«at— {*»a-r* 

[0 0 3 2] filfi^MtSSlOSffil: 
(1 1 0) lAfiOv'J^VSS^ffltSi, x«y^ 

■ fc-r*c£izcfcy. -f>*i?i^h^7K0iBHa 

[0 0 3 3] ai!ia$JE?/£Lfc9n CDStei:. ffi 

a*»*Lfc*2©»«*»a«$-r*iBic. mi&i£<t 
«a<D«tt«s»-r««fedicH*-r«t. m^itm.^ 
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*fc»*5i*i=«fe*lft««a>«Jt*iD5Cc:t*«T?**. 

[0034] *fc. fi»«i:aara<D*-v^^SiJicn«p 
icac*a**Ki+*cticj:y % iea»^fta)*psftic 

*ftHfwo>tfiyica»-c*«fcfc*i^ sififfioa® 

JE » 0 **^>fi i&ffi ^riat if * BSJht? £ £ . 

fLt^, Rai»(DtiiPttlBffift*«-f >$S>xv h 

[0035] 

[ o o 3 6 ] cxitfl Dai i**&ej3<&m i nmmm 

l:**-f KOJMWMt, —.WW* 

Slffc / Xfrllfr & ttffi x ? i>-f > * 5> x * h * 

[OO 3 7] *HJ6«<0-<>^i?x^ "h^v Kl Ol*. 

TEicBa-r«aa**o3ft©»«i . 2. 3£mte 

[OO 3 8] 1 CDSfil I*. vU3>i«t'fc 

y. «^0>/X;U?L4^«^-r-5J:5lw*fil <7)^®lc 

-«B*y¥fTiz*iBBi-c»rt4tifctt*a>yx/u*i 1 
t. &*<DsX)\,m^ 1 icaatfiss«»ffi5 
ttas6*a«-r*zfcizft4ia»i 2^. mssi 20 
SMSi=Kit t>4xf=a- U7^7 sis^r * - <t 1=** << 

5 *fc«>a>ftaa)-f < s $«j$t 

[OO 3 9] **JS«(=eUTI*."«»«5fcC#Ll=» 
|p]LTKM$^^ma«hC7)^[S]P B 1Pi. 
9l"6fl)«G (B2M. J^T. r^y^fij £B 
■To ) 36<D3ffli 5OS*tMOl*t0)*:fl:iJ:5 

M^cDDassi 5iCcfcy«j£Lt::itf>-efc& 0 zz-eii. 

P3«1 5 0^$i7f>yi:J:yo. 6-|/miLtO 
£o ftfev /XJH1 1 (Dtft/^ttO. 7 2mmT?fey. 
^C0iHtt7 OiimffcS, 

[OO 4 0] Si 0S61 <DTffilc»***i5T«0>» 
X) ^ffi^L. Z0««20ft^l:J:oTSli9^ft 

fit-r* *»:<ttic. sfi2*uEfi«i*55iz»fs-rs#^ 




4£U -O^i^x^ KBBH»(DIK1K«S. V3 

[0041] mi ostei <D±mzm-£2ti&±&wm 
xjffluto-So ca>affi3 0!$£-i::«*:oT. lUfByX 

8y«***i4. fit, g«3l:ili*r>***fc: J r<f 

8l:iit5>f>^tt^P3 1 £i£lt&o 

3 1 l*««/<-f :7.3 2&1/:^^l-^3 3SfrLti^l 

[0042] Si <0»ftl ^S20)Stt2^I 

3 0 0°C, iE5OOV0^t*Pig^U *fcHife 
<DS«1 £Se3<B*ffi3£jg£U @20«fc5 

l^T. gB85t«2a)»S2±fl)M2 1 to^^ 
^SGIilHlSPI 5<DZ&2£n&2 1 (DJl^<b:(0M-e&«) 
^b, O. SI«5i:iS2 1± 

a>lftlHl2 4ta)ffilBnB«iQ1 1*0. 3umtUZ> 0 

[0 0 4 3] -hIBCDcfc ^ KSflB* 

SfcTfcttl*. iSl^lS2 1 0NHFV2 3Wl(3*tt^ 
*iK«i o 1 lUOMBRi o 2*««U «<^v 
hIE^m^1S^-r^o -f>* 1 0 3 1*. 05* L# 
t^>^^>^cfctH^^ttJ&P3 1 ^gtSSl (Oft 

[0 0 4 4] H2(w.fet^T. 1 0 4.l*yXiWL4jtytt 
[0 0 4 5] ±E0>«fc3(C«*aF*l*:*SltS«a>»ft* 

kim-*. m@2 i r=%&is]tti o2icj:yov^b i 
5 o v<z>^;uxfiE£MDU 1I2 10$W^7^ 

[0 0 4 6] 5 lCLTtt»**lfc-f>*S?x* h 

5 k H zHMTM 7m/sec -effMS-frfclS 

*tfc. ftfc. S3 5|Zfcl*T. 3 0 0li^^^>. 3 0 
Itt-f 302li-f>^vi7h^^Kl O 

0*t'Jv*A 3 0 3li#>^ 3 0 4l*4F-*?7« 3 
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0 5l*»*f>2SL 3 0 6l4^>*«tt^i-r^ 3 0 

7ii>r >*»u^i— 3 o 8(*ia^p^ai^3.— ^ 

[0047] *J3. Slfi«5<tm@2 1 HCD^-V^^S 
$•2. 5 ^m|CL/cli^lZl4. I11E^2 SO VUIJL 

[ O O 4 8 ] (Slftfl 2)S4 l**«9J0>fi; 2 OXffiffl 

l^ltfc^ X;uft^£tttt£i*&:7x-f X>T >*$>x? h 
#gS<7>BT®fiM[a. @6l4S2 0)B-B^ffiig-efc 

[0 0 4 9] #Rlt«(D-f >^i>x^y h^*y Kl 01*. 

m 3 3 'o>ffii::#fl. Lfc y 4 j: y >^ *a 

* tt tt $ 1* £> cfc 5 I - L <D t? & & o 
[ooso] *S«6«irfei+4«i a>*4ETI*« J?£3 
8 O ji mOfSBBO^tt (1 1 O) (Ov'j3>SST*fe 
y. ttB*6S«fit-r*|HIffl1 2 3 fJ 

[o o 5 1 ] mi cD^ffii cDTSiwft$$n«m2o>at 

O. 5/imX^>#**-C£lZ«fcy±»a>.fc3«E4r* 
'^SGSMLTUl)o CCOD3S2 5ii*-<DAflsc:« 
12 1, «J-K^2 2&r/5ffi : ?ai2 3£gimX*£$>&5 

«Lr^-&o «ft2 1 lima 2 5^JC I TOS O. 1 U 

U $81:^92 3lZ<7)^7H>-x-f ls<?<Dtztb<D&& 

^^nti^o s &i=««*f-»2 3 u 

7^XX^'^I^®l:0. UmttlLMl2 4 
tLtl^^o #J3* H4-Clitt«i2 4A^ilC«^. 

0. 3//mi:^otOi>o 

[0052] mi co»fii a>ji®(c}s^$ti^m 
«3<D®gpi^. ttasMooaan 2^5i®-r^«fc5ic^ 

«1 4«b:ilffi-r^cfc9l^-<>^tt*aP3 1 ^iSlt-So 
[0053] :d)-f>yyi7h^yKlOSttfflL 

r. ^SIhIKi 0 2i:<tyov^p)i oov^ixi 

ESli2 1 |zR3tOLfrtC5. Htfefcll tB«l=ft» 
3&B3*tt«B^#&*tfc. ftft. ^->^gG^2. 3|/ 




(7) 



[ O O 5 4 ] (^Jfc09 3)07 lt*§tmom 3 (DUSSGfl 

* y tt l t ^-r tt*^«@ *c fe & o 

[0 0 5 5] *Hffi«qT?l*. *^/^fift^*Sl 

Si0 2 l4K 4 2\Z± y«fiEL/=ti(D"efc€»o 

Z^lbCDS i 0 2 14 1, 4 2IMF*?^X'<-*- 

tttf (ioo) T?***ISftS''J=i> f >x/\£jBi\ 

0Tffii=«»fi5iz«3-r5«s#*Bss io 2 i4i 

tE2 4>£as£tt (i oo) 0>*fMi/iJ 3>^x/\£ 

flflV* -€-(D±®{cmfii2 1 £&#S i0 2 l42 
tfO. 2 /l mttff LfcA^T> 

1\ 2£*$^Lfc££<7>^^:7^G (0 8#|&) I* 

0. 5 U rr\k.t£%>o 

[0 0 5 6] *JtlMf=&!t**1 0>&ffia>K3&X«£ 

[0057] *-*\ d oo) ®^mcD->y n>^X/\ 

0>H®£^®SF^L. I$2OO//m0)v'Jn>Sfi5 

1 SftgL (09 (a) ) % ^>'J=a:>^ffi5 1 Cl&3t 

M7KI^#lS*r'iioou 4^M0)lfttt4bA9 

S1SU ->Ur3>S«5 1 0>lE@l::JP£ 1 /imCDS i o 

2 14 1 aM4 1 b&M&-?& (19 (b)). S! 
0 2 B4 1 a&t/4 1 bliWx^ Ltffifflt 

[0 0 5 8] ±®0S i 02 14 1 a <Z>-tC:. 

f ^ 80MCffi^7t h L/v^ h/^-> (0** 
1±"T) £J£J£U ^^S^x^^>^lcrs i 0 2 B 
4 1 aa)«tt8»$I^f>mU ^thUvX 
h/^-V^^-T^) (09 (c) ) o 
[0 0 5 9] SfclC. T/U* U»l3«fc£i''J =>>&ffi5 1 

<t&So Jittwizi*. (iii) $ss@ox^^>^it 

S)b<Mti/h^l>f=^. x^^>0'(Dii^T<h^lc (i i 
1) BB«<¥jtiE£ LT^®^6«£*<*§*>*i&e *HJ£ 

ft. #*f>* vx v h^ry K»cM**4x^>-r >*tttH» 

0gr*l*Sl«l«5O*ih^5OO/im t l^t^30//m 
<h LTl^ (01 0#gS) 0 
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[006 0] (IOO) I^fi(0i/'j3>Sft5 1 

i>r. (iii) m\z&tiimmv&%> (100) mzn 

tf>. -LIBcDcfc^lc (100) mJj&Ois 1 ) a>Sffi*lc 

Mt^ffts^a^assiiisi:, mio)Sffi<7)j5 

Sfc^LMXy^V^«0)-7X>>/<^ — 
l3£feg*;h&o 01 0|Z*-TJ:5I^ Cttil^6 O±^<0 
(gd£740/imi:U 1 7 0 //m(DX^f 

gh^5 00//m, t #3 0 jirrrr?&£>^lft& 

5*<»&*t*. it&ox^^-ei*. (111) mt 

*5W^X^f >^ (T>^-*-> h) £*U 01 O 
|cfc(t^^^dtt7X^/^->*id1J:ye^^< 

Lfc*<oT. 7X^?/^- >^d1 (1 1 

1)112 a(D7>^7 h^a&0#f£l*/J** < Lfc 
ft;ftJ£fc£#l^<OT% *mmmX'lt7 3 0 VrrxtL* ± 
UG>T)\,-h 'Ji^f>y»l:tffiSi (1 7 0j/m) <B 
X-/^>^£*T^*: (09 (d) ) o 
[0 O 6 1 ] Sfcl::. y'j3>Ifi5 1 i O2 

14 1 bCD^£ — >flDX£fr5o S i 0 2 14 1 b(DJ5 

0 9 (b) o&fgxittbmcD&^izi /im-efco 
fc*<* 09 (d) (Z>r;u*ym*ttx^^>>/(7>x^ic 

fcl*TI*. S*S i0 2 !4 1 bliT^U* UiSWUly 

jtJfcWfcfcHTI** S i 0 2 l(DX7f>yL/- Hi* 
s i o 2 B4 1 b 0>BJ¥MdMi jfgtte 

[00 6 2] &fc. mrlBs i o 2 14 1 b (41) ±iz 
fii&ffisicffl^-r^^o)^^ hUvX>/^-> (0 
Tjzit-f) Zf&i&L. wM.lk^v s ?> J 7mzxs i o 2 

141 b<7>gfcb3#£x*;/^>^&£U S^^hUi^ 

^K/^->^^-r^o ^fc. ^^fzs«5 1 cD^flo 

CD®|z^|gLrt^^S i 0 2 B4 1 a i^&^-th 
(09(e)). laJiOckd^X^SgT. 0 7IC^L 

fc«1 Olfil 3&«»***t«. 
[0 0 6 3] ^fC. *H^J|-fc!f^m2(DS«(D^ 

I1SS1 1 (z^-To 

[006 4] ^"T. (100)lSft(0niv'j3>S 

^r/^s#ffim*"t?i 1 oo°c^r^fs^(7)f»s^b 

^MSSSL. y'i3>SS5 2a)IIlCS i0 2 l4 2 
aM4 2b»«tl> (H1 1 (a) ) o 

[0 0 6 5] Sfcl*-T?. ±@0>S i 0 2 14 2 a Ji(Cffi® 
2 1 (DMlcfiitS^t h L/vX hy^-> (0^1± 
•T) *^L. 7^iSx^f>y»:tS i 0 2 14 
2 a(Dgd3SU^^X-/^>^^U. ^thl/i)Xh 
(01 1 (b) ) o 

[0066] 'J a 5 2 (BStfJ Lfc S i 95 

4 3^(7>B (7t>^^) K— :7**t5. «B31*Sfel*eiTa> 
^ijt'^o i/ 'J □ >I« 5 2 ^lC5$tx^ 
^-ICT^L. N 2 S^'J7tLTBBr 3 
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'J >4fLfc»«£ 6 2 £#lc53S« + l::SIA"r*. 1 1 

T% 0 2 *"C '"Kv-f ^-f>*frt\ BIBSaiLfcS i 
43$pS!44tL/: (H1 1 (c) ) o Ipii4 

4l£0 7lZfclf£>®*l2 1 <h LT^-r^tiO-efc^o 

BtrlB(D01 1 (c) XfllCfcl^TI*. v»J=3>S«5 2 
(Dmm&S i0 2 ll42aW42 bl*KI¥)b<ig*n-ri> 

<&-e. *snfi«"ei*Ks 1 o 2 14 2 aommmtia&G) 

2/imtltl^o *LX#.\^ pfi44 
(i«2 1 ) <D1&&\ztt%i-Z>?* K UvX h/<*-> 
(0*rt*-f) £J£J$L. ^^K^x^^>^»(cTS i 
0 2 l4 2aOStl3^SX7f>^tl >< l: (01 
1 (d) ) . @7 |ZntLfc^2(7)Sffi2^J^iS$tt^o 
[OO 6 7] *HS£^ia)-f>^ v h^*> KlCfcl>T 
(*. filtfi5 ^mfil2 1 (O^^^G(D^lt 

i/x»y h^^ K<D-f >'^ttBlWtt±*^6 0. 5j/m 
fc*S**LTfey. SM CDMS-1 OS i 0 2 S4 1 b<7> 
H£*<-tlH0)<!:fcy 0. 3jimt'^fc^ 01 1 
(c) Ifilcfcl^TliS i 0 2 B4 2 a(DJ?£;6<0. 2 

[OO 6 8] mJKDX^lCcty^jS^tlfcSffil 2 
I*. si-SilSS^wy^S^ @8l:»* 

fcsy-c**. 

[oo6 9] *-r. y'j 3>»«i 
7xa)ii^ (1 oo°o izx$t&L. &m&. w^fi 

1 1 0 0U 1 fttKtotlMm&ftot* aiHftft^ttB 
[OO 7 0] ^J£0|]C7>-^a)X^lCj:yiSf^*tt/i:1 
0. 50±0. 05^m, 1116450)11*1*3 0. 0 

±0. 8/im<hi^®KK#^LTi/>fco cnt>o-r> 

^7 v? x ^ K£ 1 0 0 V, 5kHz T-MW) Ltzt Z 

*K <{><?fcffi<D1±thmm*3z£0. 5m/s, 

(O. 1 ±0. Ol) xl 0-6 c c £1^© 

[OO 7 1 ] *HS60yjC*5^Tli. BBr 3 JiL^ 
ffl^P-bXfrcfci>P^M^^J:ya@2 1 ^fEKLfc 

ftAtt*. B 2 O3 £*«*tt+lc#KLfc**»*X 

1 1 1 igi7c**iBi**;i£*:c**- i/y=j>s« 

2^ P IISt Lt, 11^2 1 SnSHir-r^CirtRT 



y. P, As, Sb»OV*7C«K-?LT««2 1 

[0 0 7 2] £f=. *HJE0t|{CfetNTI*. S i 0 2 14 
1 Xt/4 2!c£y.^*??0eKJ*Lfc£<. Si-Si 
fi^S^j£a>H^-t. Si0 2 l4Uy420i:*)b 
^-**^<"Cti«*l4RTffiT?fc-&fc^ S i 0 2 14 
1 *fcl*4 2 CD if % &*-**BrS^F V ? ?fii:H-fl) 
SjptU jfeSO)S i 0 2 i£^PtX±t'778Sl 

^^>ya(c*yi»*L. si-si w.&m&T.m&m 

[OO 7 3] *SgJfi«fctel>T(4. ^y^X* 

— »fc LT(OS i 0 2 Bli* S i (D7J\,Jl UlSttx-; 

TtDBUty^iSTo*^ x^^>^izST®aa 

4Wftt4«fltfft*. ca>»*i=tt. -is i o 2 B 

izi ySrMBBOS i o 2 I$MIT ; ¥A' % > :7a 
■» £ -T * - 1 1 Wtt"C fc 5o 
[OO 7 4] £tc. *Xftfll=J3l*TM:» -f >^^x-> 

s i IKK1bBI*ff3 1 . 5^m^T*li§^lr^^!plSfi: 

2. 0 jimUfc4*Si:tt, *Y"^' < -*'** S 
i »M^BO»*Stt«ic-&^-B:TB*-r*t£it-e. * 

[OO 7 5] (9e«Effi|4) 01 2l4*^B^C0m4a)|lif£ 

Ki-fct^ri*. mn^^*^^m2(o*«&i;m3(D 

[0 0 7 6] *SU6C!lTfl4. 01 2|3fclt^>Sitl«5a> 
* 4 5 \Z p ^^tcl* n Sa>7««9JI^ £ 

^m2(Dm@4 e&l&tfLL. »fi@BlCcfc*«f >^i^x 

^fiGl*m2<7)m@4 6<b^2(DSffi±C0mS2 1 (0 
7#gg) £0>IH<DffilKfKIN(£:ti:&. -OraH«lt^S 

(4. mi costei a>THic«3*-r«*ttt?»a**Lfcs 

i 0 2 B4 1 it. HfiW 3 t^fcS 2 0Sfi0±IU 

«*rilS*ifcs i o 2 B4 2£-elS/£3*t*>o ca>»*T 

^^>^< irti— ^CDS i 0 2 m<Dft-C'*f-*vZf-B:G$m 

[0077] *sjs«(zfcMt*«i a>*«a>B3txas 

0 1 3 [ZTT.To 

[OO 7 8] ^-r. n^0> (100) ISfiOv'J 3> 
1S5 3^8L (01 3(a)). ii/'j3>S«5 

3(=B«atf*B**B*«i'-ei loot, 4nno)» 
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Kfc«!i3i*iSU v'Ja>Sffi5 30>mm\^Mi 1 um 
0S i O2 14 1 a&tf 4 1 bSMtl) (013 
(b) ) o 

[0 0 7 9] T®<DS i O2 i4 1 b<D±|C % 

Bi 2<Dm«46»tf U— KM (H^-fr-f) (DffMfcicta 

Si0 2 l41 b(D«ffl»#*:7^KS^?^>y*l= 

t* (>13 (c)), 
[0 0 8 O] vU3>IS5 3<DBfflLfcS i gfl 

NflM^frl^ pli4 8$«tl»o ipSi48ttS 
2 0)ifi4 6^:LtaMUa)t'*5 (01 3 

(d) ) O 

[0 O 8 1 ] ±@<DS i0 2 !41 a<7)JLIC / 

IZTS i0 2 !4 1 a(Dgttai#£x^>^&£U 
hUi^X h'<$ — >£J&£*T£ (01 3 

(e) ) 0 

[00 8 2] tmn^mtmmm 3 cornet mm~ft 

>n^tT-f 8(DJB/£;Ri;&Iil«5 £m2<Dg«£(D 
^r«v^^S&*^-r^^«>a>s i0 2 !4 1 b — 
VflnX^fr? (01 3 (e) (g) ) o 

[0083] *mmw\zt$^xi,. mmmstm&iz* 

n&4e<DJ&mz\*&m<DJj& : £R^ ; &^£tf~e£* K 

[OO 8 4] ***Seyicfc^-Cl*. -H^<7)Sil)ffi5lC^ 

[00 8 5] iijg0!i3fc^LNTii. -< 

kH zlZ|S)±Ltr:o *36JS«l^fcl*-CI*. «-*<D 

mm 4 6 i ft«iaa«ttfli-r u - k«s * m@ 4 

6£|^B#|::-(*ff2Ji££jKTfcy. Y^^i tf ;h^^K 

[00.86] (mmws) 01 4ii**M«)*5oj6SB 

l*H7lz^Lfc*»«3 £^-<D*gi£T*fc&;b<. Si CD 

1 (DTSfc^^+t^Zir^^t-r^o 
[OO 8 7] 01 5|::;MS1S«I=*5I**»1 <Dfi«<D§S 

[OO 8 8] (1 OO) ISfiOi/'j3>»>IA 



<DW@£ffi®WSU 2 0 0 j/m<D*>U =l >Sfi5 
4£fE§iL (01 5 (a) ) . K*>ya>at«5 4lztt 
*3ttf*««*Ha*-ci 1 OOt, 4^M(D«M<b«B 
«£KU y | j3Vifi5 4 0Iil:I*1//mOSi 
0 2 14 1 a&lM 1 b*»*-T4 (015 (b) ) o 
[0 O 8 9] ftl*-?. Ji@<DS i 0 2 I4 1 a G> ±\Z* 

(H^trt*) *#ritU 7^8Sx7f>^ 
mzxs i o 2 14 1 a©8liJ»»*x^f >^BS 
U g7tM/^h/^->SK£t5 (01 5 

(c) ) o 

[00 9 0] r;u*j 'J 'J a>0)iS6 

(om^tmWzfriK yX;u?L4. QtttS6«£]&jj&L 

fcflL il^f^ttt'ftofcS i O2 14 1 a&tf4 

1 b*^^M*x-^^>^anzTi**-r* (01 5 

(d) ) o 

[00 9 1] #1^ 01 4|cfcl*5tHM£5<tm*£2 1 

^|:*5txtS^I^:&l)t^SiS^7Xll4 9^ 
v'j3>Iffi5 4 0T®l:Mnc *-T. *>'J=i>* 
«5 4CDT®(cSl|jS5<D^*lCffla-r^^^ hUvX 
h^->50SML (01 5 (e) ) . Sfcl^ X 

y<?* swu,* y 7t^'t7^K^^r^x^4 9 u =» > 
^K5 4cdt®i^j£l (01 5 (t) ) . sfci^-e. V 
u=i>s«5 4^*«j§sfl*^;is. 

(g) icw-r'jtsi^ sifc«5izffi^-r^@mian<DgiJ 

9*MBj££*l*o *^S»S#^*»K4 9(DX/<^^ 
^Wil^T<D£fcy"e&£o *'*V**—Vv hk LT 

#|^^8 0%Ar-2 0%0 2 , E^3 5mTorr t 
L. R F/iO— 6 W/cm2 £B]jtaU 0. 5 // mCDJS^ 
X^4 9^^mLfno 

[0O92] 01 4|C^L/rm2<DSffi2&l/m3CDS 
ffi3li. ^Sfe«li3JziaLfc^(ci:y^SLtct,(D^{£ 
^ L. -{>^vx7h^7K^4t4o *t\ mi 

o>s«i tm3(o^«L3 t<ommm^^^m3iz^L 
fc*afei=<tyiTtv s«i ^Sfi3«a^--wbt 

#f". mi<D*ffil £Sg2(DS«2£RHi&^;£|C 
iUS^tSo S«1 iztefiLZtitcMWltiiS Sffi2 

[c^^n^mfii2 1 1 totems fr-e&mK ^st> 

Vtzik. Ml ^S«2$^^ h^U— h±T*3 OOti 
iriraf^L. SffilfiJ^iE. ®«2fl!l£m£ LTESitmH 

5ov$i o^w*l. pgeis^^fr^fco *mmm 




[oo9 3] #nsswKfc^Tii. mwifcstmmz i 
^mmj^is^mm^m i a)S«o)Titft < . as 2 cd 

[0 0 9 4] *HJfiW-Cl*. mi OSffiitm2(D*«t 
Ltlt HJ£0g 3 Izfct^TiB Lfc<fc 5 P n ffi 

[0095] mmm 6) mi e \ttf&n<n% s <nmm 
ki*. ms;£)^^c^*t-5>m2a)ss&i;m3C7)^ffi[iii 

!fc«3£:H— 0>fllii-Cfc*. *l£S£#J0>m 1 WSffi 1 
I*. piv'j3>lffi55(DT®lCniS ii56$X 

[0 0 9 6] *MkMI=J3lt*ffl a>&4R0>Si£Xg£ 

01 7|Z^ e 

[0097] Sf, p^<0 (1 00) ®^CD->'J3> 
^X/\(DIi$ft@lSl, H£l 7 O^m0)y'J=i> 
5^81, ^i/'J=3>^ffi5 5C0T®I^. nig 
S i M5 6^3 0//m(7)Jl$TXfcf^^r->^;UJ$fi|Zj: 
tHMEU y'j3>IS57m (01 7 (a) ) o 
#J*_l£. v»J n>Sffi5 5tiu B C*^*") SK- 
fcSffi-Cfcy. ^(BigJglS4 x 1 0l5 crT r3-efc& o £ 
fc. n^S i 15 6I*A I * K— ^LfrtCD-Cfcy. * 
0)jlJtli5x1 Ol5cm-3x-fc-5)o JbfH0>X tf£ **>*JU 

/Sfixff-eis. j?<*a<*g-$:s il56SMtsci: 

§^Jl*3 0^mlC^LT^±0. 2 // m(D 

[0 0 9 8] #1^ y'J^>Iffi5 7$ilM*I^ 
#ffl^*T*1 1 OOU 4»BBa>»ttftffl3SSlSL. > 
'J=J>Sffi5 7 0W®(^i¥? 1 //m<BS i 02 14 1 a 
M4 1 b&MtfL-tZ (017 (b) ) o 

[0 0 9 9] 2a*"Cr. ±@<7>S i02l4 1 a <D±lZ % 
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h/<$-> (B^i±-T) $ML, T®0)S i 0 2 14. 

i?X h/^-> (H**f) *»f*U 7vi*i^f 
>^l:tS i0 2 !4 1 a&lM 1 b<DSa3SP^^X 

(817(c)). 

[0 10 0] 01 8lZ^-T^I^J:y. JbfBLtc 

B^^M^ttx-/^>y*l£'ro 01 8l=J5lvc. 
nfS il56^]E. 6ifi80SgtLtO. 6 V<7> 

^t7KOH7K?§» (7 0°C) *(Cv'J 3>g«5 7«}1 
IL, X?*>y*fr9* P IvU3>SS5 5(DSiU 
(S i0 2 i4 1 at?i3b*ltl>ftt^«#) *<5c£: 
|ZX^^><f|ft**^fci:C5-e. n^S i if 5 6 I*jE 

onatmffi^^y^tt^^ttsfcto. x-,^>^i*ii 

fiM**\ C^^t*X7f>^$l7L, 017 (d) 
O^Ov y n 

[0101] TI(0S i 02 14 1 bO>±\Z^ 

MWlfii5\zttm-fZ>1&&0Z?* KUvX h/**-> (0 
^-t±-T) ZMfiLL* 7^i$x^f>^TS i 0 2 
141 b(D»Ha«#*X?^>yR£U S7thl/v 

ffi5 5(7>S@lcS©UTt^cS i0 2 !4 1 ate^TRfc 
£-r^<t. 01 6l:^Lfc$1 <Z>^&1 
(01 7 (e) ) o 

[0 1 0 2] JtfBJUtt(DX^ICOl>XI*gi^3<Di§-& 
£H«-C&«. ^^(D-^COXe^cty^g^ttfc 
1 o O1I0M>£ S^x ^ h^-y KcD&I!iffitf>I5*M£ % 3 
O. 0±0. 2 i/mir^aSffll^^LTfey. -tIBO 
Xt°^^v^;i/X^J:i)nIS i if 5 6 <DmJf*§g*>< 

^*/K$10OV, 5kHzT-iILfci:C^ 
»^COti:ai5iSl*8±0. 2m/s, -r>£*£;W*mi* 
(0. 1±0. 0 0 5) x1 0-6ccd:lN?Kai:M 

[o i o 3] (HSSW7) 01 9i**§zBA<»m7<bmM 
[o i 04] *hje«o>si a>»«i r*. P ^i/'j=i> 

Sffi6 1 0)T®l3n^S i ®6 2fie$*v^^«fi 
U 3>Sffi6 3$j!lPXLtct,OT*$)y. P^^> 

ua>sfi6 i o>m&wtJ5mt (110) vto&o (i 

i o) ®*<icDv»j3>gffi-(?ii, J^fc]<D<fc5l^ (i i 

1 ) ®*< (110) ®CD^ffiS@<t<2 1 1 >JjftX'm 

ni^^^oTfcy. -r^^*>T;b*y sj?ii*fc**ttx 
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^xnvivtt. znzkzmmL. j 
[01 o 5] ^USSWlc^it^mi <D*ffi^S!5txS^ 

[0106] 020 (a) A^b (d) I*. 01 9<0C- 
CtBffiSHI^ffiMSU 02 0 (e-) 3&*fc> (g) I*. Si 

O) S^fiOOi/U □>')XAOiiI^iIilL, J?£ 
1 7O//m0vU3>186 1 *ff»L. iv'^VS 
fi6 1 0)T®t, nHS i If 6 2 £3 m<DJl£ T?X LT 
$*i^/U/£filc£yff£j£U y'J3>I«6 3Sfl4 
(|20(a)) e «X.tf. v'J3>ifi6 II*. B£ 
K-^LfcJMStt^ -*-<Diggti4 x 1 Ol5cn,-3x*fc 
& 0 *fc* nlSiS6 2ttAI*K-?Lf:tO)tfc 
^ODilgliS x 1 0l4cnr3-T?fc& o ±iSCDXfc!£4r 
Sz-WUtfixaTM** 3 ^ml:»Lt, i£M± 

O. 0 5 /im(DS«J^^Pltfet?&^>o 

[0 1 O 7] ^IC. i/'j3>S«6 3£&mRZf*&M 

ni^ti i o o^, 4mmo>®M<t&km&mL. > 

ija>l«6 3<&|E®W¥£ 1 //m<DS i 0 2 14 1 a 
i b ZtetiL-tZ ®2 0 (b) ) o 

[O 1 O 8] -t®COS i 02 ^4 1 a C&JblC. 

hUvX h/*£ — > (0^i±-f) &tef&L* TIOS i 
0 2 S4 1 bO)±ic«»ft»iifflBBn«6 4iz^^-r^ 

|^X^5 L >^jSlCTS i O2 ^4 1 a&tf 4 1 bOltU 

l»*-r* (®2o (c) ) c ftfc* GtasS6 0>ratti::« 

HaTZ>7* h UvX h/*£ — XDTT&I*. iSO/im, 
Bt(D/<£ — >t<DfflM&2 O. 7 |im. "T^^*, t"^^ 
Fa]Pra£ LTI* 7 O . 7//mH, 1 *f y (D-f>£ 

j& LTI*3 6 O d p i (K^h/W> 

■*) tLfeo 

[0 1 0 9] *lc. ^0ll6(cfc^-CIBLfc^i:^- 
OJj&X^ v'j3>Sffi6 3fz±iELycm^k^W«* 

^T-x^^v^fT? (020 (d) ) c 020 (d) 

*t L T ^ItftM^ b ft -5 * CD T* fc & o 

[011 o] sfei^-e. l^b¥WI^ex7f>^a)B 
(w. ^TflOty tfcs i0 2 !4 1 a_tiry X;U4. #- 

*)Z?4 X7ft£|3«S"r*:7:i- hl/vX h/<£-> (0 
?H-fe»-r) £ff2J&U TKDS.i 0 2 I4 1 b _h(*£:® £ 

7*huv^hi (0^i±r) Kcfcy»eu 7711 

x^>#5fc|zTS i O2 ^4 1 aOlfcHS^Sl'Vf 
>y&^U 7tH/5Xh/^->*RS« (02 
O (e) ) o 



[0111] 020 ( d ) <DJimt mmz^ m% 

it¥toz.v?>?\~& yas* 3 o //mO)y X;u4&i/^- 

U^-fXT^MJ^ttX^f^^^ (02 0 

(f ) ) o 

[0 112] g&Cl. vUa>Sfiift*7 7iil^ 
Si0 2 i41 a At/ 4 1 b 

l, mi cD^fii t«i-(i2o (g) ) o »&*ifcm 

T > 9—1* V h 13 J: y IgTffi* L 5 5 // m fc ft o tztf. 
tivTTiimt L"CI*7 O. 7^m-Cfcy. FftMCD^mcD 

mi<DSte*<#t>*tfco **e^<<D*i0>fiii*. 

[0113] (nffi^js) 02 1 \±*mmmB<Dnm 
Kirfcitssiftffisi*. isso)b (*■>*) k— zim 

6 6T:feoT, K— 6 6 l*mM<&SIj!l«JS<t ^ C 
*£ltOJS££*L-Cl^£o 7J^'Jl3c):|»SiX7f> 
^izfcltSxy^^U-- M*. K— /<>h*<B<Dii 
n&m. (S5X1 Ol9cm-3^_t) O^jgfclCfclN 
T. x^^>^ly-h3b<^«lC/h$<ft^>C<»:A^^n 

^fiwct yetHi^6. v^^tf^r-r 8$wt§R 

B K-?I6 6*<Sii3Lfc^^r*X-;^>^U— h 
^Sffil^'I^ < ft&. t*»SX^fX h^^fttBlCcfc 

y. snjtE5. etaiMeft^^mM^ttic^s-r^ta) 

[0 114] *H^0Hlc^lti>Sl <DS«<DS5^X^^ 

02 2 

[0 1 1 5] ^"T. n^O) (110) ®^{it<DS i *!?X 
yxCDl^S^^SPSL.. I$2OO//m0i/'Ja>itt 

=l>^ffi6 5(DW®l3H$ 1 tlm&S i0 2 i4 1 a& 

4 1 b^^-T^ (■22(a)). 
[0 116] *t^-e. T®0S i 0 2 14 1 b 0)±|cS 

nc (b F—ym> 6 6. -r >£4*tfT--f 8. 

•J-KS? (0^-T) (DMlcffl§tl.7thUvXh 

(0^i±-r) ^j^^l. s i o 2 141 b&m 
(«»«• -< >^*^e-T--f • y— -FwHctaar 

-5^^) *7^SIX^f^$(CTX7f>^S 
L, i7thl/vXh/^-V^t«) (02 2 

(b) ) o 

[Ol 17] ^t^t?. *>U=i>^ffi65(7)SaiLfcS i 
^Ltli5x1O20 C m-3 % K-?1IS^1 O 




(12) 



VmtteZ&vteF-y&ft^-CmmZfTO (022 

(c) ) o ±^<D^5um^Bmm^mi^ k— 

^*>£A&<fcyi*fcL5B 2 03 SJ(DXe>3- 

[0 118] *t^-Cs -t@0)S i O2 ^4 1 a (D±iZ^ 

— > (0^1*^) £ff2j£U Si0 2 !41 aOgft® 
#£Z7^i£mx~/5 1 >^^TX~/^>^&£U 

hUi?^K/<4i— (^2 2 (d) ) o ft 

>£0>PiUPra£2 0. 7 umt Ltz 0 
[0 119]*:. *>'Jzi>gffi6 5<D7JU* U**tt 
X^>^£*r5o x^^jS^LTIi. KOH^C}§ 
ft (S£ : 2 ott%, aft ; SJ3c8 ojg) *m*fc. 

HtllBCT)^^ < S I <D7)\s± yJLy*?>&\Z&H-*±yj- 
>^U— M*0 2 3lC^-Tcfcai:BiaJg^^tt^fcy. 

T?x?^>$rjratfr-r**<* BSSB«at-i*o. .oi 
0ij-eo)gi&ffi5OJ¥* (»ft«) 1*1 o^m-efe&fc 

tf> s vUa>S«65^I^2OO//m(05*>1 9d 

^8«$Mrtlickt* j||Bfctti/Ua>*«6 5 
l*@WT?Ol£H/^7 % V^r (±1^62/fm) £3f"f£tc 

[01 20] *seift«|-ei** &TO>*fti::«fcy«»itt0> 

0//mX7f>n^l:lt H-JUc^yttl 2 6#4 0 
^?CDX-/^><f)b^^T-fci>o ^fc. 1 0 J/m(DX•;/5 1 
>2'£ : ^T?l::li. &6#4O#(DX^>^)b<i&^-0fc 
y. Lfc)b<oT2 O 0 /imtDX^^yiZte. ^ftl 3 
3^2O»0^StS. 02 2 (d) <Dtt»a>i/U 
=3>»«C _tiax^5 1 >^'jSl3cfci)X-/^>^^^tf 
Tffil 3 3#2 0*Ht5o X^^->^fHJ»«. 8126 

#4o»««LfcB*jaTM*. etaia<Da#-ci*tti 90 

/fmfl>X7?:/?4<XfTU X^f>^f® (H^-Hr-T) 

>7 1 <0gM»t?4,H«l=:J$1 9O//m0)X^f>Wi 
&6$M 0#<&X^>^#m?*i&rt^ X-/^>y® 

1. 5 ^m/#0>X-/^>>f Lx— h{zrx->^>y3b<al 
^r-r^Tb^ x^^>if®A<B F-^I6 6 ICS Lfci: C 



18 8 2 



U X^>^*g£&ai/f3^$->7 1 Og^X!*. [5j 
5/im/^0X7f>^l/- hlrrx-/^> 
^tfilfrU ^itiftl 3 3»2O90X^f>yiItl 
il?L7 2^^**1 |friaO>^i:<. *>U3>8«6 
5C0ffill/<^^^r(:ct ySma?l7 2jWBJ«S*V£X^ 

g§te&i 3 3#Sij&(&Bt£-emiI?l7 2*<j&j££*i,fcc: 

if**~^«tyx^^>^*i^«tii^/<^->ic^it 

T-T^ (02 2 (e) ) o 
[0121] T®<DS i0 2 !41b $3gffiffl3 

[0 1 2 2] JlIB(DXei:<fcy^^^fcSififfi5l*. 
i/'J 3>S«l6 5<^^rtr*0>teJl/<^^4r (±1^b2 
|C4,JSD£*2\ 1 0±0. 1 jtf mO>?gg"eJf£j?£'f & 
Zt^T^tco C(0±0. 1 jt/mO)!gMl*7;Urt 'JX-; 

[0123] *mmmo>?D7£X'iz* b k-^iojiso 

03 3 "CIS LfcBB r 3 £i£fyi£-r L 

y. b b r 3 zmi^x&t&mteF-ymzmmzm 

[oi 24] *HS£«9-CI*. »W^fl)BK-^B 
Tfcy. -r^^*.Hffi0y4|ctBL^mi[l«i:^«(D«5t 

[oi2 5].*fc, *H!6^-eii. v^VSS^Lt 
n ^Sffi *fl§ i/ 'J n >*« 4:. L T I* p MSfit- 

[oi 2 6] uiT^nffi0y9^bHS£®n 2lc3st^T 

[0 12 7] (HS6099) 02 4l***B^(ORi@g^^ 
^SBi:«**a)BI*tEa>»HH-Cfc*. ^fc0 2 5li 

^}g-&gBa> 5 J l ®0-efc&o ^ussey-ett^i 3 



(13) 



6-71882 



[0128] *stjt«i3feitft»^sBi i oi*. mm 

mill i 3©^***«::tt«Sft«lfctt*«*« 

ifiiu^ sbicMMiftftMCi i 

1 1 4^Ltsa$««f«i i s 

§ott^. fit, fg^fflos^mffiffii 1 1 tmmw 

g^lMi i 2li. a®^SM»St*Tif^S»t?ffl 
I*. Rffi&<SB#. 7tx^SK#vXSffi2±(7)«»0m® 

2 1 ifc u a >s« i ^^mai^-r ^fc^#-<7)^M« 

•cflUBSsh/cu**. cKaag^ei 1 5l**fc/<*1 1 4 
ic<fcyBffifflii8^Sffi«i i i fc«ft**t-cfiy* 
1 1 4i^^ym®2 1 iz»L3Mte«*EEA£fia*-r 
& 0 as^si i 5i*m«i2 i <otn=F»2 3\z-mm 

[0 12 9] V'J3>SS1 t*^»*7XS«2 

h-r^o iS2 i *>masi ii.ii 2 am® 

fcfcoTl*. 2^*D^-T^A<. 7|xO^ 

#7X»2 3&<sia«:ajs-t»^«fc y im*a>£i» etc 

#K 3 O 0^^*82 O^ltT^t^c S 
311 1 y 5 O 0VW1E^2 0#P B 193}JDU 

Sfil. 2^^-T^o S^rfc. 7^^^M^^^Sffi2 

^T&. ISfiK 2 0>»fi*»a>»=J:*l6*ll*t* 

R&Cfctf). &2 0#*MtT&tfrr£o 
[0 1 3 0] C(7)cfc5^m^^ Mfffil 1 5»tf/<* 
1 1 4Cicfcym*£2 1 <tmi&fi5<!:(Dm<£^£fc<tH* 

mi^^^LScm^n^iS:m*[»«f^oT*. m*i2 1 1 

@j£;b;b<£C&c£A<£ls ifeftK 2 4 telll&ffi 

sfrbom^^Ifel^y^mL. a^^TMiSifctes 

[oi 31] mmm i o ) m 2 e i*#ftisa>RHiffi'& 

•T4«*8t«i:»*+a)H*tRa>»fBH"efc* 0 i27 

rfr>t,£&a8^M i 6^^ti^fl)ig2 i d^ti^ti 
&fi4£-t*6*gj££ Lfc4,<7>T?fc£o fMfl)^li0 2 
4irl^i:r*S)5>o 1 6 (Dttmz&S&f&M^Llz'ffif 

^!>SWT'SUSS(hLt^l»o iISSUS*ma®a> 



1 1 6<DBH£:i:lCc*:&ffi*l2 1 £0>^a^g:£teitT- 
[01 32] (§£SS« 1 1 ) B 2 8 b Iztea>llt609 

icflsaaffifc^Kna^BBBi-c. ia 2 9 i*m 2 coa«± 

J3 % @2 9T?liltrlB0)ffilgm!*«BS*Hri>^o 
GUI*. 7* h"J V4f9 7-f— lz**/<vS?»3BlzJ:y, 
1 ftO>*«5S»#7XM2 A.tf::. (HJ60it? 
I*2*&) O^f^vxy h^V KJB<D«»a>mffi2 1 <t 

#iaa><i^<Dmffi2 i $s«t-r^^5iomffii 20^1^ 

<0m«l2 1 <D1%Z-&2 3t8««U-K8l 21a, 
1 2 1 b^tSo CCD7t^O^K^^^*fi2 A 

i:H«*s*l*i »a>i/y let 0 2 

4. E2 6 £ntt0>iftjft£ttottftiea>KX (>xju- 

ittt«icra*i-ax**i* 0 t lt, J£-&b#. 026^: 

■si 2ofcftftk*-e\ B@«iis^maffii 1 1 tti 

^i±TL^o Lfctfot, Sffl(O^T0te2 1 

<o±xomwbtiit&&mm~-r*>zLtifix£+ ±nmvt 

1*6*lti120tWy-K»121a, 121 
bO>*«*l=Tffly«T. 

[OI 3 3] (StEffll 2) 0 3 Oli^F t>(Z-ffe^HSfe^ 

-c?fc^o C0'34*1 OKffii tti/U =3>S«T*fcy. 

12, ft30&K2* Sli^^ii^^XlSt'fc^o 

m3(D^fi3(*micy X;u7l4. ettij^e. 
^^^x^ffiicjt^r^L^^flST'+^T-fcy v— 

^**7X0)Sft-tt^$i§^ g3(D««3t*»i 

is ? x ^ffi ^ -r * c 1 1= cfc y b@s^ ^ fi 1 x is a m 

[Oi 3 4] fCT\ *HJgW-ei*. f2, ft 3 
M*f7Xl«2, 3fc»«k*-fr*±T<p»-&«a«1 

it. ii 2*miEii i 3a>-7-r^-xfi!iie«giL. «i 

a)vU3>ISl <h$20^^Ii^7^I«2 Jl<Dm 
i2 1 ^$111 1 3(0^^X®llc}$SILT^^l3Ri® 

ffil. 2. 3(Din»^«»l=l|-r*l«BBt»*T?*. » 
^»M**ffllwfi«-e**±:£til-. «TlBS816«9 9ft^ 

lhjs^i i Ocfc^^i/U^^^fii <omm£±u&'£ 

t&Xtho 




(14) 



[oi 35] vjiTommmi z&vmmmi *izt$i^x 

3.x— ^^eHlci-a-CiftBJ-r-SA^ -f i>x h^y 

Kronen? i^-ro^Jg<t-ri.ci:A<-e$*ta>-c- 
[OI 3 6] (3tlfc«V3) H3 1 i**nite«(z«g*» 
£> 0 KI-&-</=Slt60J* x £ * W £ ? Si^S 

T*<ofcftjS^I***?^SPl 6^0)E^^mEiUT 
izfc&fctfK «»«5*«««2 1 (D*lRj^«^Bffi2 1 

[01 37] *c-o* *HffiWT*l*. *r*vZfW\ 6$ 

8(7)a3P19a, 1 9 b * . fg^lS-&^*S 1 . 2 

ffllvCifjhLTl*ft..B+* 2 O*t*0>S'— iHMMr* 
LTl**. 2 3l4M2 1(D«m 4 1l***1l.i» 
^Lfc$fe^Mt?&^S i0 2 Is 1 0 2 li&g[e]S&. 1 

o 6 liSSSEffi i o 2 <;>— ^O^^Sffi i & 

[0 13 8] SC 1 t**t « i/ U a >»« ItRfiW 

»l6«OEi)*W<WCfclj:4<, *fc'. i/— iW» 
#2 OI*«JS*<KL*fctf>* 1B1 8f^(zSStla^t;Ci:tt 

[0139] LfcA^t, *mttMG>mtiuz**k* m 

*a«T«(wt5l^-C(*i/^»**2 0l:*yi»1 8(B 
fcijn£$titLTl*£><DT% 4f-V^^«l 6W^»**<« 

[oi 4 o] (Bltffi 4) B3 3i*«<Dgtifc«li::«* 

Slfiffi5(DT®l3m@2 1 i:^[Rj*-y-Cm2<7)BS4 6 

t Lt«ftt6fc^ »B««2 1. 46|ZV3&^BS 

6f B 1(DiEVc I*. ftmft 

Vc = V (1— exp (— t / T) ) 
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ttSft 

Vc = V e x p (— t /T) 
fc*2U T : ft£» 

lc*S*t«*3(c»»BB«l=tty. *MTA«*SU 
t. Vc (D^*,±A^Sg^il<3S^-^A<t>A v ^o ft 

»*4l=ttJ8tatt<B«l*C r *fcl*AuiE0lffi4 6 
*BB*5(w'»rtU ftS»*Tlf*Cfc'«cJ:yT^^ 

[0 1 4 1] (H»«1 5) 03 4li*^O*bl:tt 

*mmm\t. sic 5 oT«t»*t 7 ?g sb 
*tt«aiB*fci*«*«iB2 o o^B^-cifcft-r*^^ 

a>«ffl(z«fttt«»B*fcl*«**«B 200 £BM'<9 

co)S2(Dftfi2^:Si a>afe«i suy* 

fcltV-^7^SffifflU *<D«/£l*gli£#]2£[E3 
BfcLfc. fit, «*tt«n*LT«*tt#'J-f 5 K ■ 
SffltV ^«2(7)mil2 1 CD^ffllcH^ 1 //mt*W 

v^-r^^dct y % sftttttBijf 200 

Lfco Bl <D»«1 l**««2"tH«lc*>U=i> 

£Ca>TBC'¥ftBI=U :oi«lt±^SS2$ 
2 5 0trC^5*— KBftLfc. LfctfoT* SrfctelS* 
BO)*** UtC5i:lfl2 1 tO^-V^fiGtel . 

£{£JBLfc 0 -^COJl^lil . 5//m£L. lOOttl 
ffiUSS2^7£^-hS6U:o C<D«^ ^f-V *y 

ftft. Sffii i:*«2**DSL«:lt*t«*t>ft^a)-eV 
«#tt«Ba>»£fc»fty* *<MMF**3f*Gi**s 

[0 14 2] Z(DJ:5ft4f^y^S»fSI=J:ottS 

[01 43] ftjs. S^tt^BiirLTIi. JiEOjKy-f 
*aaE***t**i«)«BI=*fe'H:TBB'r*o *fc, tt 

[0 14 4] 

[0 14 5] (1 ) J6Bfii:iaiB^-^^fi*o. 
0 5/imJa±, 2. 0/fmttT& > r«Cj:l=J:y« * > 

(2) -tffi^^t/^fitt. BBKBa>Ca«. BttBBB 



(15) 
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0>iEi0* s i o 2 i^L<i^^is^7xii, m 

ft&mnm*, u < itmmmmiz* yiEMr 

^ics i o 2 m&tzitTfro&mzkJS^Kmmt-r&zt 

(4) Si&«*^nEt*^m2<D^ffilc (i i o) 

(5) sn 0^«<tm2(7)Sffi^Ri@^-r^K^^ s 

(e) sB«^«aBBa)^F-v^^»^n«i=ac*att 
ssit-r * c tic* y * :?«w^a>*«a>«A£iK 

[02] mi ommmotii&w&mx'te&o 
im3i ii0A-A8*ffi@r*fe§e 

[04] fflOO^viV h^*> Ka>m2<7>HJSC!I 

[05] «2 0>R»«<D»rffi«ffiBI"T?fc*« 
[06] 050>B-B|g^g0T?fc<5>o 

[0 7] *SPJtf>-f >^i/x^ h^-y Ka)S3a)il«!l 

[0 8] «3 0>*is«*-«»yajLT«-rtt*«aH- 

[09] «3(DSIlS«l3*5It**1 a>**R<z>»*x8H 

[0i o] «3a>sm«rcfii+**«i«a>»»o^*§> 
[011] *3tt*MHBl::fii+*«2tt**a>aMX« 

0"C$>&o 

[012] *JMH<B-f >£2/x h^y K<Dm4CDHSS 

[0i 3] jfuaseasWicfcitSSM a>««a>§gi£xg 
0-efe^e 

[01 4] *»-f^yx«> h^-;/ K4)ft5<D|gffi 
[015] »5(DS8Jfi«l=fel+**l co^ffiOSa^Xg 

0"t?fc&o 

[016] **M(D-f>^i?i^ KCDm6CDHJfe 



[0i 7] ft6 4>JfelMH=J3itt*i roSfitDSijSxS 

[018] »6 0*««(Cfel+*««Mb*»JI*ttX?; 

[019] *^H>^VI7 h^»V K(DB7(0HSS 

[0 2 0] S7COHffi«lCj3lt*ai(DS«a)ai3SXS 

[02 1] *XQH0>'f >9 Si*; K<&»8<7)g£JS 

«izj3i+*« i cosffio^S0-efc^o 

[02 2] »8<D3IMrtHU:j3lf *«1 ogfficosatxg 
[02 3] T^ay**ttx?*->$n=asi+*B 

[024] **w<D»a«6*flfeicttffl'r«i»ff«*K 

[02 5] H2 4<D«a««St«a>ViBH'Cfc*. 

[026] *9Bwa>Ba««&*aiwttffl-r 

[02 7] 02 6CDfiffi}g^Se(D¥®0T*fci)o 

[028] **wo>pia«$*flKi=ffiffi-r*Btt»*K- 

[02 9] @2 8 0S2 0SSOTS@t**4p 

[030] ^«no>Ris»$«fti=ttffl-r«Riatt6tt 

[03 1] **WO>««IKjLft<DSeifttWt*"rWrHia'C 

[0 3 2] 03 1 <Z)HJ££iJQ¥®0"efc£o 
[03 3] *^0^(DJS«ll»ili^<DteCD|lffi0li$^-r©TM 
0T?fc&o 

[0 3 4] **»a>iBW«**«a>«<os>s«**-rK 

[0 3 5] 0>*1bW0<O9*sx.v b^v 

1 ft 1 <&Sffi 

2 SS2(»S« 

3 $3 0S£ 

4 ; X;u?L 

5 £Hb£ 

6 ttfcb^ 

7 *'j7-fX 

8 -<>^^l:f 

9 £H)^ 

10 -O^S/x^ h^t/ K 

1 5 OQpfl 

2 1 me 

2 4 KSR 




(e) Q*^*Q°Cf}i 

4IM4I ) 56 



(19) 
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[H2 1 ] 




[82 3] 



I 

i 



I 

0.1 
0.01 



18 



^20 



10 10 10 

B DENSITY (cm' 3 ) 



[02 4] 



HQ 
V 



21 24 I 



112 



(a) 
<b> 
(c) 

(d) 




[132 o] 



(a) 
(b) 

(c) 

(d) 

(e) 

(f) 



.4 la 



^4 lb 



§4~ 6 6 6 

" v - i _ ^ 



61 



E 




(g) [ 



1 TUT 

1 ! ! 


TUT 

I I 
i i 







[02 2] 



41a 
^*4lb 



65 



67 


67 


67 






! 


66 


66 




n i — i n=3 1 


6 


6 


' 6 



66(5) 66(5) 66(5) 



21 



72 
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(31) &fc«±3§§-5§- ^¥4-181240 

(32) gJfcB ¥4 (1992) 7 ^8 8 

(33) g$fc«£3§B H*(JP) 



